Induction of the messenger ribonucleic acid coding for phosphoenolpyruvate carboxykinase in H4-II-E cells. Evidence for a nuclear effect of cyclic AMP.
The effect of N6,O2'-dibutyryl cyclic adenosine monophosphate (Bt2cAMP) on the induction of the mRNA coding for the enzyme phosphoenolpyruvate carboxykinase was examined in H4-II-E cells. this mRNA comprised about 0.1% of total cellular poly(A)+RNA activity in uninduced cells and was increased 5- to 7-fold by the cyclic nucleotide. The maximal level was reached 3 h after addition of the nucleotide to the cell culture. This induction is attributed to cAMP since the nonmetabolizable analogs 8-bromocAMP and 8-(4-chlorophenylthio)cAMP produce inductions comparable to Bt2cAMP while sodium butyrate and dibutyryl cyclic GMP had little effect. The increased translational activity correlated well with a proportionate increase in the amount of phosphoenolpyruvate carboxykinase (P-enolpyruvate carboxykinase) mRNA sequences which were hybridizable to a specific cDNA probe. Blot hybridization of total nuclear RNA isolated from uninduced H4-II-E cells revealed eight P-enolpyruvate carboxykinase RNA sequence species ranging in size from 1.8 to 6.9 kilobases. Treatment with Bt2cAMP increased the amount of all eight of these forms. This increase became maximal by 45-60 min and was maintained for at least 1 h. In contrast, analysis of cytoplasmic RNA showed a single 3.2-kilobase (23 S) band, which was still increasing in amount 2 h after Bt2cAMP treatment. Thus, Bt2cAMP resulted in a sequential induction of nuclear P-enolpyruvate carboxykinase RNA sequences followed by an increase in cytoplasmic phosphoenolpyruvate carboxykinase mRNA. We conclude that cyclic AMP exerts its main effect on P-enolpyruvate carboxykinase induction at the nuclear level.